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Little Rock 
A sampling site at Little Rock included data from 1946 
until 1969. Although the data are too old to be represent-
ative of current water quality, it is included because it is 
of interest for the historical review of the water quality. 
The station number is 07263500. 
Alkalinity. The average alkalinity concentration for this 
site was 95 mg/L. The record included 196 values reported 
from October, 1945 until February, 1949 The concentrations 
ranged from 26 to 156 mg/L. Figures 300 and 301 show the 
alkalinity concentrations as a function of time for this 
site. 
Calcium. The average calcium concentration was 51 mg/L. 
The period of record extended from October, 1945 until Feb-
ruary, 1949. The concentrations ranged from 12 to 110 mg/L. 
One-hundred ninety-six values were included in the record. 
The data are shown graphically as a function of time in Fig-
ures 302 and 303. 
Chloride. Figures 304 and 305 show the chloride concentra-
tions graphically as a function of time for the Little Rock 
site from October, 1945 until February, 1949. The average 
concentration was 232 mg/L. The minimum and maximum concen-
trations were 38 and 818 mg/L, respectively. There were 196 
values reported. 
Dissolved Solids. The period of record for dissolved solids 
extended from October, 1945 until May, 1969 and included 
1,251 values. The average concentration was 574 mg/L. The 
minimum and maximum concentrations were 92 and 2,400 mg/L. 
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Figure 299. Graph of Turbidity And Flow Versus Time For The David D. Terry 
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Figure 302. Graph of Calcium Versus Time For The Little Rock Site 
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Figure 303. Graph of Calcium Versus Time For The Little Rock Site 
1947-1949. 
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Figure 304. Graph of Chloride Versus Time For The Little Rock Site 
1945-1947. 
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Figure 305. Graph of Chloride Versus Time For The Little Rock site 
1947-1949. 
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The data are plotted as a function of time in Figures 306 
through 315. Both flow and dissolved solids are plotted as 
a function of time for short-term periods in Figures 316 
through 325. 
ml• The average pH value for the period of record from 1945 
until 1969 was 7.8. The minimum and maximum values were 6.4 
and 8.7, respectively. The record included 1,047 values. 
Sulfate. The period of record for sulfate data also 
extended from October, 1945 until May, 1969. The record 
included 1,276 values for sulfate. The average concentra-
tion was 52 mg/L with the concentrations ranging from 5 to 
196 mg/L. The sulfate data are shown in Figures 326 through 
335. Both flow and sulfate are plotted versus time in Fig-
ures 336 through 345. 
Total Hardness. The average total hardness concentration 
was 175 mg/L for the 1,288 values reported from October, 
1945 until May, 1969. The minimum and maximum concentra-
tions were 46 and 556 mg/L, respectively. The data are 
shown in Figures 346 through 355. Flow and total hardness 
are plotted as a function of time in Figures 356 through 
365. 
Wright (Lock and Dam Number 5) 
This sampling site is located at the left bank on the 
downstream side of the lock and dam. The site is located 
4.0 miles southwest of Wright off of State Highway 256. 
Chloride. The period of record for the Wright sampling site 
was from November, 1983 until September, 1986. Thirty-two 
chloride concentrations were included in the record. The 
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Figure 307. Graph of Dissolved Solids Versus Time For The Little Rock Site 
1947-1949. 
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Figure 308. Graph of Dissolved Solids Versus Time For The Little Rock Site 
1949-1951. 
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Figure 309. Graph of Dissolved Solids Versus Time For The Little Rock Site 
1951-1953. 
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Figure 310. Graph of Dissolved Solids Versus Time For The Little Rock Site 
1953-1955. 
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Figure 311. Graph of Dissolved Solids Versus Time For The Little Rock Site 
1955-1957. 
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Figure 312. Graph of Dissolved Solids Versus Time For The Little Rock Site 
1957-1959. 
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Figure 313. Graph of Dissolved Solids Versus Time For The Little Rock Site 
1959-1961. 
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Figure 314. Graph of Dissolved Solids Versus Time For The Little Rock Site 
1961-1965. 
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Figure 315. Graph of Dissolved Solids Versus Time For The Little Rock Site 
1965-1969. 
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Figure 316. Graph of Dissolved Solids And Flow Versus Time For The Little 
Rock Site 1945-1947. 
w 
~ 
w 
V) 
"C ..... 
,--
0 
V) 
"C 
a, 
> 
,--
0 
V) 
V) ..... 
C 
,--
n, 
.µ 
0 
I-
~ 
0 
,--
LL. 
\\\ \\ l 1! 
11111111111111111111111111111111rn1111111111111111111111111111111111m1111111111111111111111 
Oct 47 Jan 48 Mar 48 Jul 48 Oct 48 Jan 49 Mar 49 Jul49 
Figure 317. Graph of Dissolved Solids And Flow Versus Time For The Little 
Rock Site 1947-1949. 
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Figure 318. Graph of Dissolved Solids And Flow Versus Time For The Little 
Rock Site 1949-1951. 
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Figure 319. Graph of Dissolved Solids And Flow Versus Time For The Little 
Rock Site 1951-1953. 
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Figure 320. Graph of Dissolved Solids And Flow Versus Time For The Little 
Rock Site 1953-1955. 
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Figure 321. Graph of Dissolved Solids And Flow Versus Time For The Little 
Rock Site 1955-1957. 
I 
w 
+'-
CXl 
I 
(/) 
"'O .... 
,--
0 
Cl) 
"'O 
c:, 
> 
,--
0 
(/) 
(/) .,.. 
C 
,--
11' 
.µ 
0 
I-
3: 
0 
,--
Lt. 
Oct 57 Jan 58 Mar 58 Jul 58 Oct 58 Jan 59 Mar 59 Jul 59 Sep 59 
Figure 322. Graph of Dissolved Solids And Flow Versus Time For The Little 
Rock Site 1957-1959. 
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Figure 323. Graph of Dissolved Solids And Flow Versus Time For The Little 
Rock Site 1959-1961. 
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Figure 324. Graph of Dissolved Solids And Flow Versus Time For The Little 
Rock Site 1961-1965. 
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Figure 325. Graph of Dissolved Solids And Flow Versus Time For The Little 
Rock Site 1965-1969. 
260 -
240 
220 
200 
180 
160 
..J 
" O> 140 E 
I • Q,) 
w .... 
\Jl ~ 120 
N -::::, 
' (/') 100 
80 
60 
40 
20 -
0 
Oct 45 
,, 
"'' '' 
m,, I l ,, I ,, 
Jan 46 Apr 46 Jul46 Oct 46 Jan 47 Apr 47 Jul 47 
Figure 326. Graph of Sulfate Versus Time For The Little Rock Site 
1945-1947. 
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Figure 327. Graph of Sulfate Versus Time For The Little Rock Site 
1947-1949. 
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Figure 328. Graph of Sulfate Versus Time For The Little Rock Site 
1949-1951. 
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Figure 329. Graph of Sulfate Versus Time For The Little Rock Site 
1951-1953. 
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Figure 330. Graph of Sulfate Versus Time For The Little Rock Site 
1953-1955. 
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Figure 331. Graph of Sulfate Versus Time For The Little Rock Site 
1955-1957. 
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Figure 332. Graph of Sulfate Versus Time For The Little Rock Site 
1957-1959. 
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Figure 334. Graph of Sulfate Versus Time For The Little Rock Site 
1961-1965. 
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Figure 335. Graph of Sulfate Versus Time For The Little Rock Site 
1965-1969. 
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Figure 336. Graph of Sulfate And Flow Versus Time For The Little Rock Site 
1945-1957. 
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Figure 337. Graph of Sulfate And Flow Versus Time For The Little Rock Site 
1947-1949. 
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Figure 338. Graph of Sulfate And Flow Versus Time For The Little Rock Site 
1949-1951. 
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Figure 339. Graph of Sulfate And Flow Versus Time For The Little Rock Site 
1951-1953. 
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Figure 340. Graph of Sulfate And Flow Versus Time For The Little Rock Site 
· 1953-1955. 
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Figure 341. Graph of Sulfate And Flow Versus Time For The Little Rock Site 
1955-1957. 
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Figure 342. Graph of Sulfate And Flow Versus Time For The Little Rock Site 
1957-1959. 
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Figure 343. Graph of Sulfate And Flow Versus Time For The Little Rock Site 
1959-1961. 
w 
-..J 
0 
Q) 
.µ 
ro 
4-
,-
::, 
V') 
): 
0 
,-
u. 
• I 
Oct 61 Jul 62 Jan 63 Jul 63 Jan 64 Jul64 Jan 65 
Figure 344. Graph of Sulfate And Flow Versus Time For The Little Rock Site 
1961-1965. 
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Figure 345. Graph of Sulfate And Flow Versus Time For The Little Rock Site 
1965-1969. 
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Figure 346. Graph of Total Hardness Versus Time For The Little Rock Site 
1945-1947. 
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Figure 347. Graph of Total Hardness Versus Time For The Little Rock Site 
1947-1949. 
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Figure 348. Graph of Total Hardness Versus Time For The Little Rock Site 
1949-1951. 
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Figure 349. Graph of Total Hardness Versus Time For The Little Rock Site 
1951-1953. 
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Figure 350. Graph of Total Hardness Versus Time For The Little Rock Site 
1953-1955. 
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Figure 351. Graph of Total Hardness Versus Time For The Little Rock Site 
1955-1957. 
Sep 57 
n 
0 
() 
re, 
() 
0) 
re, 
..J 
"' C) I E 
w 0) ......, 
(X) 0) 
Q) 
I C 
1J ... 
re, 
:c 
i6 ... 
0 
I-
600 
500 
400 
300 
200 
100 -
0 
Oct 57 Jan 58 Mar 58 Jul58 Oct58 Jan 59 Mar 59 Jul59 
Figure 352. Graph of Total Hardness Versus Time For The Little Rock Site 
1957-1959. 
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Figure 353. Graph of Total Hardness Versus Time For The Little Rock Site 
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Figure 354. Graph of Total Hardness Versus Time For The Little Rock Site 
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Figure 355. Graph of Total Hardness Versus Time For The Little Rock Site 
1965-1969. 
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Figure 356. Graph of Total Hardness And Flow Versus Time For The Little 
Rock Site 1945-1947. 
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Figure 357. Graph of Total Hardness And Flow Versus Time For The Little 
Rock Site 1947-1949. 
Sep 49 
I.,,.) 
0:, 
,t:-. 
V, 
V, 
QI 
C 
-0 
s.. 
ltS 
:c 
.... 
ltS 
.µ 
0 
I-
~ 
0 .... 
u. 
-
-
-
-
-
11 11 
111111 
11111 1111 I 1 1111 I II I 111 11 111111 
-
-
111 Jill I 1111111111111111111111 lll Ill I Ill I I I I I I I I I I I I I I I I I I I I I II I I I I I I I I I I I I I 1111111111III11111111111111111 I 111111111111111111111111 
Oct 49 Jan 50 Mar 50 Jul 50 Oct 50 Jan 51 Mar 51 Jul 51 
Figure 358. Graph of Total Hardness And Flow Versus Time For The Little 
Rock Site 1949-1951. 
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Figure 359. Graph of Total Hardness And Flow Versus Time For The Little 
Rock Site 1951-1953. 
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Figure 360. Graph of Total Hardness And Flow Versus Time For The Little 
Rock Site 1953-1955. 
Sep 55 
w 
CX> 
....... 
CII 
CII 
(11 
C: 
"'O 
r.. 
n, 
:I: 
,-
n, 
.µ 
0 ... 
3 . 
0 
,-
LL. 
Oct 55 Jan 56 Mar 56 Jul56 Oct 56 Jan 57Mar 57 Jul57 
Figure 361. Graph of Total Hardness And Flow Versus Time For The Little 
Rock Site 1955-1957. 
Sep 57 
w 
00 
00 
VI 
VI 
a, 
t: 
"'O 
s.. 
n, 
:c 
,... 
n, 
.µ 
0 
I-
3 
0 ,.... 
LL. 
Oct 57 Jan 58 Mar 58 Jul58 Oct 58 Jan 59 Mar 59 Jul59 
Figure 362. Graph of Total Hardness And Flow Versus Time For The Little 
Rock Site 1957-1959. 
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Figure 363. Graph of Total Hardness And Flow Versus Time For The Little 
Rock Site 1959-1961. 
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Figure 364. Graph of Total Hardness And Flow Versus Time For The Little 
Rock Site 1961-1965. 
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Figure 365. Graph of Total Hardness And Flow Versus Time For The Little 
Rock Site 1965-1969. 
May 69 
average concentration was 69 mg/L. 
tions ranged from 13 to 150 mg/L. 
The chloride concentra-
Figure 366 shows the 
chloride concentrations as a function of time for this time 
period. Chloride and flow plotted as a function of time are 
shown in Figure 367. 
Coliform. Figure 368 shows the coliform organism concentra-
tion for this site from November, 1983 until September, 
1986. The average coliform count was 38 organisms per one 
hundred milliliters of sample. The coliform concentration 
ranged from 4 to 220 per one hundred milliliters. Thirty-
two data points were included in the record. Figure 369 
shows both flow and number of coliform organisms plotted 
versus time. 
Dissolved Solids. The average dissolved solids concentra-
tion at this site for the period of record from November, 
1983 until September, 1986 was 276 mg/L. The range was from 
54 to 3,880 mg/L. As shown by Figure 370, the largest con-
centration of 3,880 mg/L was exceptional. All of the other 
dissolved solids concentrations were much lower. The next 
largest concentration was 408 mg/L. Figure 371 shows dis-
solved solids concentrations plotted versus time. The 
record included 33 data points. 
J;ili. The average pH value for the Wright sampling site was 
7.9 with the range extending from 7.2 to 8.7. Thirty-four 
pH values were included in the record. The period of record 
extended from November, 1983 to August, 1986. 
Suspended Solids. The minimum and maximum suspended solids 
concentrations were 8 and 150, mg/L, respectively. The 
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average concentration was 34 mg/L. The period of record 
included 29 suspended solids concentrations extending from 
November, 1983 to August, 1986. Figure 372 shows the sus-
pended solids concentrations plotted as a function of time. 
Similarly, Figure 373 shows both the suspended solids con-
centrations and flow plotted versus time for this site. 
Sulfate. The average sulfate concentration was 40 mg/L for 
the thirty-one values included in the record. The minimum 
and maximum concentrations were 13 and 59 mg/L, respec-
tively. The record extended from November, 1983 until 
August, 1986 and the data are shown in Figure 374. Figure 
375 shows both flow and sulfate plotted versus time. 
Total Hardness. Figure 376 shows the total hardness 
concentrations for the Wright sampling site for the period 
from October, 1984 until September, 1986. The record 
included 24 total hardness concentrations. The average con-
centration was 113 mg/L with the range extending from 50 to 
160 mg/L. The flow and total hardness are shown graphically 
in Figure 377 as a function of time. 
Turbidity. The average turbidity value was 34 turbidity 
units. Turbidity ranged from 3.3 to 140 units. The record 
included 31 values extending from November, 1983 until Sep-
tember, 1986. The data are shown graphically in Figure 378. 
Flow and turbidity are shown plotted versus time in Figure 
379. 
Pine Bluff (Lock and Dam Number 4) 
This sampling site is located on the upstream side of 
Lock and Dam Number 4 at the end of State Highway 81. The 
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Figure 379. Graph of Turbidity And Flow Versus Time For The Wright (Lock 
And Dam 5) Site. 
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site is 2.2 miles east of the st. Louis Southwestern rail-
road yard. 
Coliform. Thirty-five coliform concentrations were included 
in the record for the sampling site at Lock and Dam Number 4 
near Pine Bluff. The average concentration was 47 coliform 
organisms per one-hundred milliliters of sample. The range 
extended from 4 to 330 per one-hundred milliliters. The 
record extended from November, 1983 until September, 1986. 
The data are shown in Figure 380. Figure 381 shows both 
flow and coliform concentrations versus time. 
Dissolved Solids. The average dissolved solids concentra-
tion was 276 mg/L for this site. The minimum and maximum 
concentrations were 58 and 408 mg/L, respectively. The 
record included 31 data points extending from November, 1983 
until September, 1986. Figure 382 shows the dissolved sol-
ids concentrations plotted as a function of time for this 
site. Flow and dissolved solids concentrations are shown 
graphically in Figure 383. 
mi• The average pH value for the thirty-three data points 
included in the record was 7.9. The range extended from 7.3 
to 9.2. The beginning and ending dates of the record were 
November, 1983 and August, 1986. 
Suspended Solids. Figure 384 shows the suspended solids 
concentrations as a function of time. The average concen-
tration was 37 mg/L with the range extending from 9 to 159 
mg/L. The period of record was from November, 1983 until 
September, 1986 and included 29 concentrations. Figure 385 
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Figure 380. Graph of Coliform Versus Time For The Pine Bluff Site. 
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Figure 385. Graph of Suspended Solids And Flow Versus Time For The Pine 
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shows both flow and suspended solids concentrations versus 
time. 
Sulfate. The sulfate concentrations were relatively small 
at this site averaging 40 mg/L. The minimum and maximum 
concentrations were 13 and 59 mg/L, respectively. Thirty-
one concentrations were included in the record which 
extended from November, 1983 until September, 1986. The 
data are shown in Figure 386. Figure 387 illustrates graph-
ically both the flow rate and sulfate concentrations. 
Total Hardness. Figure 388 shows the total hardness 
concentrations plotted versus time for this site. The aver-
age concentration was 114 mg/L. The range for the 33 total 
hardness concentrations reported extended from 50 to 150 
mg/L. The record included the period from January, 1984 
until September, 1986. Flow and total hardness concentra-
tions are plotted graphically in Figure 389. 
Turbidity. The average turbidity value was 35 turbidity 
units. The minimum and maximum values were 3.5 and 150 
units, respectively. Thirty-one values were included in the 
record which covered the period from November, 1983 until 
September, 1986. Figure 390 shows the turbidity values as a 
function of time. Flow and turbidity values are plotted 
graphically versus time in Figure 391. 
Pine Bluff 
The record is very limited for this site. Consequently, 
it is included only for historical perspective. The station 
number is 07263650. 
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Figure 386. Graph of Sulfate Versus Time For The Pine Bluff Site. 
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Figure 387. Graph of Sulfate And Flow Versus Time For The Pine Bluff Site. 
260 
240 
220 
200 
C") 
0 
180 0 
re 
0 
a) 160 re 
..J 
"' 140 C) E 
.i:-- ai 120 t--' 
CX> 
a) 
Q) 
C 
1J 100 ... 
re 
J: 
re 80 -0 
I-
60 -
40 -
20 -
0 
Jan 84 May 84 Jan 85 May 85 Jan 86 May 86 Sep 86 
Figure 388. Graph of Total Hardness Versus Time For The Pine Bluff Site. 
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Figure 390. Graph of Turbidity Versus Time For The Pine Bluff Site. 
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Calcium. The record for calcium at this site includes 30 
data points. The average concentration was 50 mg/L, 
expressed as calcium carbonate. The minimum and maximum 
concentrations were 32 and 73 mg/L, respectively. The data 
are shown graphically in Figure 392. Figure 393 shows both 
calcium and flow plotted versus time for this site. The 
period of record extended from September, 1962 until August, 
1963. 
Chloride. Figure 394 shows the chloride concentrations 
plotted as a function of time for the Pine Bluff site for 
the period of record from September, 1962 until August, 
1963. The average chloride concentration was 179 mg/L for 
the 31 concentrations included in the record. The range was 
from 45 to 578 mg/L. The flow rate and chloride concentra-
tion are shown plotted as a function of time in Figure 395. 
mi• The average pH value was 7.7 for this site for the 31 
pH values included in the record. The minimum and maximum 
values were 6.9 and 8.1, respectively. The period of record 
extended from September, 1962 until August, 1963. 
Sodium. The record also included values for 30 concentra-
tions for this parameter for the period from September, 1962 
until August, 1963. The average concentration was 114 mg/L 
with the range extending from 30 to 359 mg/L. Figure 396 
shows the data portrayed graphically as a function of time. 
Figure 397 includes both flow rate and sodium concentrations 
plotted versus time. 
Sulfate. Figure 398 shows the sulfate concentrations 
plotted as a function of time for the period from September, 
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Figure 396. Graph of Sodium Versus Time For The Pine Bluff Site. 
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Figure 398. Graph of Sulfate Versus Time For The Pine Bluff Site. 
1962 until August, 1963. The record included 31 data points 
with an average concentration of 57 mg/L. The range 
extended from 31 to 134 mg/L. Figure 399 shows sulfate and 
flow rate plotted versus time for this site. 
Swan Lake (Lock And Dam 3) 
Alkalinity. The average alkalinity concentration at the 
Swan Lake sampling site was 75 mg/L (as CaCO3). The minimum 
and maximum concentrations were 31 and 107 mg/L, respec-
tively. The alkalinity concentrations are shown graphically 
as a function of time in Figure 400. The record, extending 
from 1974 until 1980 included 22 observations. 
Calcium. The record for calcium was very limited including 
only 9 concentrations. The average concentration was 32 
mg/L. 
Chloride. The average chloride concentration was 97 mg/L 
with the range extending from 0.5 to 280 mg/L. Ninety-five 
concentrations were included in the record which extended 
from June, 1975 until August, 1983. Figure 401 shows the 
chloride concentrations plotted as a function of time. Both 
flow and chloride concentration are shown in Figure 402. 
Coliform. The minimum and maximum coliform counts were 4 
and 4000 organisms per one-hundred milliliters, respec-
tively. The average was 322 organisms per one-hundred mil-
liliters. The 103 values included the time period from 
March, 1974 until August, 1983. The data are shown in Fig-
ure 403. Both flow and coliform concentrations are plotted 
versus time in Figure 404. 
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Figure 399. Graph of Sulfate And Flow Versus Time For The Pine Bluff Site. 
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Figure 400. Graph of Alkalinity Versus Time For The Swan Lake Site. 
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Figure 401. Graph of Chloride Versus Time For The Swan Lake Site. 
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Figure 402. Graph of Chloride And Flow Versus Time For The Swan Lake Site. 
4~--------------------------~ 
3.5 
3 
:::i 
E 
0 2.5 0 .... 
"' -a, a, 
Q) "'C 
·- C: c: ro 
2 0 a, - :::, 
0 0 
.i::-- () ..c: w -1-\.Jl E-... 1.5 0 
:t: 
0 
() 
1 -
0.5 -
0 
197 4 1975 1976 1977 1978 1979 1980 1981 1982 1983 
Figure 403. Graph of Coliform Versus Time For The Swan Lake Site. 
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Figure 404. Graph of Coliform And Flow Versus Time For The Swan Lake Site. 
Dissolved Solids. The period of record for dissolved solids 
at this site was from March, 1974 until August, 1983 and 
included 57 values. The average concentration was 341 mg/L. 
The minimum and maximum concentrations were 67 and 598 mg/L, 
respectively. Figure 405 shows the dissolved solids concen-
trations plotted as a function of time. Both flow and dis-
solved solids concentrations are plotted versus time in Fig-
ure 406. 
J2!!. The average pH value for the 104 values in the record 
from March, 1974 until August, 1983 was 7.8. The minimum 
and maximum values were 7.0 and 8.6, respectively. 
Potassium. Figure 407 shows the potassium concentrations as 
a function of time for this site. The average concentration 
was 4 mg/L with the range extending from 1 to 8 mg/L. Twen-
ty-four concentrations were included in the record. Begin-
ning and ending dates of the record were April, 1974 and 
July, 1980. 
Sulfate. Figure 408 shows the sulfate data as a function of 
time. A similar graph including both flow and sulfate con-
centrations is included as Figure 409. The average sulfate 
concentration was 39 mg/L with the range extending from 7 to 
87 mg/L. The period of record was from April, 1974 until 
August, 1983 and included one hundred values. 
Suspended Solids. The average suspended solids concentra-
tion for the ninety-nine values included in this record was 
33 mg/L. The minimum and maximum values were 18 and 92 
mg/L, respectively. The period of record extended from 
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Figure 405. Graph of Dissolved Solids Versus Time For The Swan Lake 
Site. 
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Figure 406. Graph of Dissolved Solids And Flow Versus Time For The Swan 
Lake Site. 
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Figure 407. Graph of Potassium Versus Time For The Swan Lake Site. 
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Figure 408. Graph of Sulfate Versus Time For The Swan Lake Site. 
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Figure 409. Graph of Sulfate And Flow Versus Time For The Swan Lake Site. 
April, 1974 until August, 1983. The data are shown graphi-
cally in Figures 410 and 411. 
Total Hardness. The average total hardness concentration 
was 109 mg/1, expressed as calcium carbonate. The minimum 
and maximum concentrations were 24 and 250 mg/L, respec-
tively. The record included fifty-two data points extending 
from April, 1974 to March, 1983. The data are shown graphi-
cally in Figures 412 and 413. Figure 413 is a graph of both 
flow and total hardness plotted versus time. 
Turbidity. Figure 414 shows the turbidity data in the 
record from October, 1980 until August, 1983. The average 
turbidity value was 33 turbidity units. The range was from 
2.8 to 150 units. Thirty-four values were included in the 
record. Both flow and turbidity are plotted as a function 
of time in Figure 415. 
Gillett (Lock and Dam 2) 
The location of the sampling site is two miles down-
stream from the Arkansas Post Canal and 9.8 miles southeast 
of Gillett. the control house on the right bank of the 
river. It is at mile 141.5. 
Alkalinity. The average alkalinity concentration was 58 
mg/L for the period of record from 1977 until 1987. The 
record included 100 concentrations. The minimum and maximum 
concentrations were 58 and 183 mg/L, respectively. Figure 
416 shows these data in bar graph form. Figure 417 shows 
both alkalinity and flow plotted versus time for this site. 
Calcium. The average calcium concentration for the period 
of time from 1977 until 1987 was 69 mg/L. The minimum and 
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Figure 410. Graph of Suspended Solids Versus Time For The Swan Lake Site. 
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Figure 411. Graph of Suspended Solids And Flow Versus Time For The Swan 
Lake Site. 
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Figure 412. Graph of Total Hardness Versus Time For The Swan Lake Site. 
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Figure 413. Graph of Total Hardness And Flow Versus Time For The Swan Lake 
Site. 
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Figure 414. Graph of Turbidity Versus Time For The Swan Lake Site. 
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Figure 415. Graph of Turbidity And Flow Versus Time For The Swan Lake 
Site. 
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Figure 417. Graph of Alkalinity And Flow Versus Time For The Gillett (Lock 
And Dam 2) Site. 
maximum concentrations were 32 and 136 mg/L, respectively. 
The data are shown graphically in Figure 418. Figure 419 
includes both calcium and flow plotted versus time. The 
record included 234 calcium concentrations. 
Chloride. The average chloride concentration at this site 
was 325 mg/L. The minimum and maximum concentrations were 
28 and 750 mg/L, respectively. The chloride data are shown 
on Figure 420. Both flow and chloride are shown graphically 
in Figure 421. 
Dissolved Solids. Figure 422 shows the dissolved solids 
concentrations plotted versus time for this site. The aver-
age concentration for the 237 values reported from 1977 
until 1987 was 1,140 mg/L. The concentrations ranged from 
186 to 2,400 mg/L. Figure 423 is a graph of flow and dis-
solved solids plotted as a function of time for this site. 
llli• The average pH value for the period from 1959 until 
1987 was 7.9. The minimum and maximum pH values were 5.8 
and 8.8, respectively. There were 248 values reported. The 
pH data are shown as a function of time in Figure 424. 
Sulfate. The average sulfate concentration was 121 mg/L for 
the period of record from 1959 until 1987. The minimum and 
maximum concentrations were 28 and 223 mg/L, respectively. 
The data are plotted in Figure 425. Figure 426 shows both 
flow and sulfate concentrations plotted as a function of 
time. The record included 229 concentrations. 
Total Hardness. The calcium to total hardness ratio is 
shown in Figure 427 for this site. Figure 428 shows the 
total hardness plotted as a function of time for this site. 
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Figure 419. Graph of Calcium And Flow Versus Time For The Gillett (Lock 
And Dam 2) Site. 
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Figure 420. Graph of Chloride Versus Time For The Gillett (Lock And Dam 2) 
Site. 
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Figure 421. Graph of Chloride And Flow Versus Time For The Gillett (Lock 
And Dam 2) Site. 
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Figure 422. Graph of Dissolved Solids Versus Time For The Gillett (Lock 
And Dam 2) Site. 
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Figure 423. Graph of Dissolved Solids And Flow Versus Time For The Gillett 
(Lock And Darn 2) Site. 
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Figure 424. Graph of pH Versus Time For The Gillett (Lock And Dam 2) 
Site. 
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Figure 425. Graph of Sulfate Versus Time For The Gillett (Lock And 
Dam 2) Site. 
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Figure 426. Graph of Sulfate And Flow Versus Time For The Gillett (Lock 
And Dam 2) Site. 
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Figure 427. Graph of Calcium To Total Hardness Ratio Versus Time For The 
Gillett (Lock And Dam 2) Site. 
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The period of record extended from 1959 until 1983 and 
included 209 concentrations. The average concentration was 
250 mg/L (as calcium carbonate). The minimum and maximum 
concentrations were 95 and 470 mg/L, respectively. Figure 
429 includes both flow and total hardness plotted versus 
time. 
Turbidity. The average turbidity value was 13 turbidity 
units. The minimum and maximum values were 0.5 and 72 
units, respectively. The data are shown in Figure 430. 
Figure 431 includes both flow and turbidity plotted as a 
function of time. The record extended from 1978 until 1987 
and included 67 turbidity values. 
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Figure 429. Graph of Total Hardness And Flow Versus Time For The Gillett 
(Lock And Dam 2) Site. 
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Figure 430. Graph of Turbidity Versus Time For The Gillett (Lock And Dam 
2) Site. 
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Figure 431. Graph of Turbidity And Flow Versus Time For The Gillett (Lock 
And Dam 2) Site. 
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Chapter 3 
RESULTS OF THE TWO-YEAR SAMPLING PROGRAM 
A variety of analyses were conducted on the samples col-
lected at the five sites during the sampling program. With 
respect to wet chemistry and atomic absorption analyses, 
these included barium, biochemical oxygen demand, cadmium, 
calcium, chemical oxygen demand, chloride, coliform, conduc-
tivity, copper, iron, lead, magnesium, manganese, mercury, 
nickel, phenol, potassium, sodium, sulfate, suspended sol-
ids, total hardness, total dissolved solids, total solids, 
turbidity and zinc. Additionally, values for the sodium 
adsorption ratio were calculated. The analytical procedures 
used for each parameter were those described in Standard 
Methods For The Examination Of Water And Wastewater (1), 
Methods Of Chemical Analysis of Water and Wastes (2), or 
Methods For Determination Of Inorganic Substances In Water 
And Fluvial Sediments (3). 
The river water samples from the five sites were col-
lected by the u. s. Geological Survey (USGS) in accordance 
with their established sampling procedures. Samples for wet 
chemistry and atomic absorption analyses were delivered to 
the Bell Engineering Center at the University of Arkansas by 
USGS personnel. Samples for organics analyses from the Lee 
Creek, Dardanelle, Little Rock and Pine Bluff sites were 
delivered by USGS to American Interplex in Little Rock. 
Samples for organics analyses for the Van Buren site were 
delivered to the Bell Engineering Center and sent by United 
- 468 -
Parcel Service (next day air) to Daily Analytical Services 
in Peoria, Illinois as were the samples used for referee 
purposes. 
The results of the sampling program are described in the 
following sections of this summary by site. The order of 
appearance in this chapter is Van Buren, Dardanelle, Little 
Rock, Pine Bluff and Lee Creek. 
Van Buren. 
The water quality data for the Van Buren site essen-
tially represents the quality of water in the Arkansas River 
as it enters the state since the site is close to the Okla-
homa state line. Samples for this site were collected on 
the downstream side of the Highway 64/71 bridge. 
Barium. The barium concentrations were all below the 
detection limit of 0.5 micrograms per liter. 
Five-Day Biochemical Oxygen Demand. The average five-day 
biochemical oxygen demand concentration was 3.1 mg/L. The 
concentrations ranged from 2.0 to 5.7 mg/L. The median 
five-day biochemical oxygen demand concentration was 3.0 
mg/L. The data are shown graphically as a function of time 
in Figure 432. 
Cadmium. The detection limit used for cadmium was 0.01 
mg/L. The concentrations of cadmium in the samples at the 
Van Buren site were all equal to or less than 0.01 mg/L. 
Chemical Oxygen Demand. The results of the chemical oxygen 
demand determinations are shown graphically in Figure 433. 
The average chemical oxygen demand concentration in the 
samples collected at the Van Buren site was 12 mg/L. The 
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Figure 433. Graph of Chemical Oxygen Demand Versus Time For The Van 
Buren Site 1987-1989. 
I 
concentrations ranged from about 1 to 34 mg/L. The median 
concentration was 9.0 mg/L. 
Chloride. The chloride concentrations in the river water 
are clearly cyclical as shown in Figure 434. The concentra-
tions ranged from 30 to 305 milligrams per liter in the 
samples collected during the two year sampling period. The 
average concentration was 132 mg/L. The median concentra-
tion at this site was 109 mg/L. Chloride concentrations in 
the 30 to 50 mg/L range were relatively common during por-
tions of each year. On two occasions during the sampling 
period, the chloride concentrtations exceeded the recom-
mended drinking water limit of 250 mg/L. 
Coliform. As shown in Figure 435, the coliform concentra-
tions per one hundred milliliters of sample ranged from near 
zero to about 420 colonies per 100 mL. The average number 
of colonies per 100 mL was 76 and the median concentration 
was 42 colonies per 100 mL. 
Conductivity. The average conductivity for the two year 
sampling period was 640 micromhos per centimeter. The con-
ductivity values were clearly cyclical as shown in Figure 
436. The minimum and maximum values were 170 and 1,200, 
respectively. The median concentration was 620 micromhos 
per centimeter. 
Copper. Figure 437 shows the variation in the copper 
concentrations as a function of time for the Van Buren site. 
The average and median concentrations were 0.07 and 0.06 
mg/L, respectively. The concentrations ranged from less 
than 0.01 to 0.23 mg/L. 
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Figure 434. Graph of Chloride Versus Time For The Van Buren Site 
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Figure 437. Graph of Copper Versus Time For The Van Buren Site 1987-1989. 
Hardness. The average total hardness concentration in the 
samples collected at the Van Buren site was 180 mg/L (as 
CaCO3). The range was from 83 to 270 mg/L. The median 
total hardness concentration was 154 mg/L (as CaCO3). Total 
hardness also varied significantly throughout the sampling 
period as shown in Figure 438. Calcium concentrations also 
varied as a function of time as shown by the figure. The 
median calcium hardness concentration was 109 mg/L (as 
CaCO3). The median magnesium concentration was 13 mg/L. 
The predominate constituent of the total hardness was 
calcium. The average calcium to total hardness ratio was 
0.64. The ratio did vary significantly throughout the samp-
ling period ranging from 0.40 to 0.8. Figure 439 provides a 
graphical illustration of this ratio. Carbonate and non-
carbonate hardness are shown in Figure 440. 
Iron. The iron concentrations ranged from 0.03 to 1.86 mg/L 
with an average concentration of 0.42 mg/L. The median con-
centration was 0.34 mg/L. An apparent tendency of decreas-
ing concentrations during the sampling period was evident 
until about the last six months as shown in Figure 441. 
During the last six months of the sampling period, consider-
able variation in the concentrations were noted. 
Lead. The largest lead concentrations measured at the Van 
Buren site were 40 micrograms per liter. These data are 
shown in Figure 442. It is important to note that the graph 
for lead reflects the minimum detection limit of 10 micro-
grams per liter. 
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Figure 442. Graph of Lead Versus Time For The Van Buren Site 1987-1989. 
Manganese. Manganese was usually present in the river 
water. The concentrations ranged from less than 0.01 to 
0.20 mg/L with an average concentration of 0.06 mg/L. The 
median concentration was 0.05 mg/L. The manganese concen-
trations are shown in Figure 443. 
Mercury. Except for one sample, the mercury concentrations 
were all less than the detection limit used in the water 
laboratory at the University of Arkansas. 
Nickel. The nickel concentrations ranged from less than 
0.01 to 0.23 mg/Las shown in Figure 444. The average and 
median concentrations for the two-year period were 0.04 and 
0.04 mg/L, respectively. 
Phenol. The phenol concentrations in the river water are 
shown as a function of time in Figure 445. This graph also 
reflects the minimum detection limits of the test procedure 
used for several of the samples. 
Potassium. The average potassium concentration in the 
samples collected at the Van Buren site was 2.1 mg/L. The 
concentrations ranged from 0.02 to 4.7 mg/L. The median 
concentration was 2.6 mg/L. The data are shown in Figure 
446. 
Sodium. Figure 447 illustrates sodium as a function of time 
for the Van Buren site. The average concentration was 81 
mg/L with the concentrations ranging from 11 to 185 mg/L. 
The median concentration was 68 mg/L. 
Sodium Adsorption Ratio. The sodium adsorption ratio values 
are shown graphically in Figure 448. As shown by the fig-
ure, the values ranged from 0.73 to 4.92 with an average of 
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Figure 448. Graph of Sodium Absorption Ratio Versus Time For The Van Buren 
Site 1987-1989. 
2.6. The median sodium adsorption ratio value was 2.34. 
Sulfate. The recommended maximum concentration of sulfate 
used for drinking water is 250 mg/L. At the Van Buren site, 
the sulfate concentration averaged 90 mg/L with a range from 
23 to 140 mg/L. The median concentration was 79 mg/L. Fig-
ure 449 shows the sulfate concentrations measured during the 
sampling period. As shown by the figure, the sulfate con-
centrations varied significantly but was well within the 
recommended limit of 250 mg/L for drinking water at all 
times. 
Suspended Solids. The suspended solids concentrations are 
shown in Figure 450. The concentrations ranged from 6 to 
177 mg/L with an average of 33 mg/L. The median concentra-
tion was 22 mg/L. 
Total Dissolved Solids. The total dissolved solids concen-
trations ranged from 100 to 800 mg/L. The average and 
median concentrations were 410 and 302 mg/L, respectively. 
The dissolved solids concentrations exceeded the recommended 
maximum contaminant level of 500 mg/Lin about one-third of 
the samples. Figure 451 shows the total dissolved solids 
concentrations as a function of time. Both conductivity and 
total dissolved solids are shown graphically as a function 
of time in Figure 452. 
Total Solids. The total solids data are shown graphically 
in Figure 453. The average concentration was 350 mg/L. The 
minimum and maximum concentrations were 100 and 710 mg/L, 
respectively. The median total solids concentration was 330 
mg/L. 
- 490 -
..J 
" C) E 
I 
. 
Q) .... 
~ ~ 
\0 :!: t--' ;j 
I Cf) 
260 
240 -
220 -
200 -
180 -
160 -
140 -
120 -
100 -
80 -
60 -
40 -
20 -
0 I I 
Aug 87 Nov 87 Feb 88 May 88 Aug 88 Nov 88 Feb 89 May 89 Jul 89 
Figure 449. Graph of Sulfate Versus Time For The Van Buren Site 
1987-1989. 
..J 
"' 0) E 
ct) 
:E 
0 
I (/') 
~ 
,::, 
I.Cl 
Q) 
N ,::, 
C: 
I Q) 
C. 
ct) 
::, 
(/') 
100 
90 -
80 -
70 -
60 -
50 -
40 -
30 -
20 -
10 -
JJ ,_ ~ - •- I I I 0 
Aug 87 Nov 87 Feb 88 May 88 Aug88 Nov 88 Feb 89 May 89 Jul 89 
Figure 450. Graph of Suspended Solids Versus Time For The Van Buren Site 
1987-1989. 
...J 
" 0) E 
(1) 
"'C -:.: (1) 
0 "'C 
(/) C: 
m 
I "'C (1) 
~ 
Q) :, 
> 0 \D 
- .I:. w 0 I-,;-
C 
"iij -0 
I-
0.9 -
0.8 -
0.7 -
0.6 -
0.5 -
0.4 -
0.3 -
0.2 -
0.1 -
0 I ' Aug 87 Nov 87 Feb 88 May 88 Aug 88 Nov 88 Feb 89 May 89 Jul 89 
Figure 451. Graph of Total Dissolved Solids Versus Time For The Van Buren 
Site 1987-1989. 
1.5 
1.4 -
1.3 -
1.2 -
1.1 -
E 
0 - r 
" a, 0.9 0 -
~~ 
E~ 
0.8 E ~ 
V V V V 
V 
-
I • a, 
>, :, 
0.7 .i:-~ 0 -/ 
\0 > ~ 
.i:- :;: I- V 
(J - 0.6 :, - V ' V "'C 
C 
0 0.5 
(.) 
' V -
~ / 
0.4 - ,,, 
~ / 
0.3 - ' 
0.2 
/ ' V -
/~ /~ i's / 
0.1 - / ' ~ / 
~ ~ v ,,, ' V 
o 
Sep 87 Nov 87 
Figure 452. 
~77] _.I. - Conductivity 
cs=sJ Total Dis. Solids 
V V 
V V 
/ 
/ 
/ 
/ ~ / 
/ f's v V 
V V f's v, V V 
/ y / / / v ,f's ~ V ii 
/ ~ / ~ / ii 
v vK v v f's ,,, v vr-s v V ' 
/ / f's f's ii~ ii V v~ 
~ ' ' f's f's v ~ V 
~ / K ~ ~ ~ ~ / ~ / y ~ v f's V V V f's v, V ' V v ~ ' Vf'- ~ v ~ ' ' 
/~ /~ /~ /~ /~ / /~ ~ 0 V ~ i's ii V V V /i's ~ ' v ' V V ~ ~ v ' ii ~ v v ~ ' 
v ' V / / ~/ 
~ / ' ' ii~ ii, /~ ii~ ii~ /~ /~ N N 
ii~ ~ ii~ 
n 
Feb 88 May 88 Aug 88 Nov 88 Feb 89 May 89 Jul89 
Graph of Total Dissolved Solids And Conductivity Versus Time 
For The Van Buren Site 1987-1989. 
-' 
" 0, E . 
0) 
I 
"O ·-
.J:--
0 
I.O rJ) 
V1 
ra 
I -0 .... 
800 -,--------------------------------~ 
700 -
600 -
500 -
400 -
300 -
200 -
100 -
Aug 87 Nov 87 Feb 88 May 88 Aug 88 Nov 88 Feb 89 May 89 Jul 89 
Figure 453. Graph of Total Solids Versus Time For The Van Buren Site 
1987-1989. 
Turbidity. The turbidity ranged from essentially zero to 
120 turbidity units as shown in Figure 454. The average 
turbidity was 28 turbidity units. The median turbidity was 
16 turbidity units. These turbidity values are relatively 
low for major flowing surface watercourses in the United 
States. 
Zinc. Figure 455 provides a graphical illustration of the 
zinc concentrations as a function of time. These averaged 
0.05 mg/L with a range from less than 0.01 mg/L to a maximum 
concentration of 0.27 mg/L. The median concentration was 
0.03 mg/L. 
sum Of The cations. Figure 456 shows the four principal 
cations in the river water. As shown by the figure, cal-
cium, magnesium and sodium were the predominate cations. 
Dardanelle 
The sampling location for the Dardanelle samples was the 
downstream side of the State Highway 7 bridge. 
Consequently, the samples were collected downstream from 
Lake Dardanelle. Samples were collected from the Dardanelle 
site from August, 1987 until July, 1989. 
Barium. The barium concentrations were all below the 
detection limit of o.5 micrograms per liter. 
Five-Day Biochemical Oxygen Demand. The five-day biochemi-
cal oxygen demand concentrations are shown in Figure 457. 
The average concentration was 2.7 mg/L. The minimum and 
maximum concentrations were 2.0 and 6.6 mg/L, respectively. 
The median concentration was 2.4 mg/L. 
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Cadmium. The detection limit used for cadmium was 0.01 
mg/L. The concentrations of cadmium in the samples at the 
Dardanelle site were all equal to or less than 0.01 mg/L. 
Chemical Oxygen Demand. The chemical oxygen demand concen-
trations are shown as a function of time in Figure 458. The 
minimum and maximum concentrations were 1.3 and 30 mg/L, 
respectively. The average and median concentrations were 
10.6 and 10.0 mg/L, respectively. 
Chloride. The average chloride concentration at the 
Dardanelle sampling site was 128 mg/L. The concentrations 
ranged from 35 to 230 mg/Las shown in Figure 459. The 
median concentration was 130 mg/L. The chloride concentra-
tions were clearly cyclical with the pattern strongly 
resembling that of chloride at the Van Buren site. 
Coliform. Figure 460 shows the number of coliform organisms 
per 100 mL of sample for the Dardanelle site. The average 
number of organisms was 47. The range was from zero to 240 
organisms per 100 mL. The median number of organisms per 
100 mL of sample was 20. 
Conductivity. The average conductivity for the two year 
sampling period was 740 micromhos per centimeter. The con-
ductivity values were clearly cyclical as shown in Figure 
461. The minimum and maximum values were 270 and 1,240, 
respectively. The median concentration was 755 micromhos 
per centimeter. 
Copper. The average copper concentration at this site was 
0.07 mg/L. The copper values ranged from less than 0.01 to 
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Figure 461. Graph of Conductivity Versus Time For The Dardanelle site 
1987-1989. 
0.21 mg/L. These data are shown in Figure 462. The median 
copper concentration was 0.06 mg/L. 
Hardness. Figure 463 provides a graphical illustration of 
calcium and total hardness as a function of time for the 
Dardanelle site. As shown by the figure, the hardness is 
predominantly calcium. The average total hardness concen-
tration was 180 mg/L with a range from 88 to 285 mg/L. The 
calcium hardness ranged from 49 to 160 mg/L with an average 
concentration of 110 mg/L. The median total hardness con-
centration was 172 mg/L (as calcium carbonate). The median 
calcium hardness concentration was 114 mg/L. 
The calcium to total hardness ratio varied considerably 
with the total hardness averaging 63.3 percent calcium and 
36.7 percent magnesium. The ratio varied from 36.4 percent 
to 86.3 percent. The largest variations occurred in the 
spring and summer of 1989 near the end of the two-year samp-
ling period as shown in Figure 464. Figure 465 shows the 
carbonate and non-carbonate hardness concentrations as a 
function of time for this site. 
Iron. The iron concentrations are shown as a function of 
time in Figure 466. The average concentration was 0.30 mg/L 
with a range from near zero to 0.89 mg/L. The median iron 
concentration was 0.28 mg/L. 
Lead. The maximum lead concentration measured at the 
Dardanelle site was 30 micrograms per liter. Generally, the 
lead concentrations were below the detection limits of the 
test procedure used. However, the 30 micrograms per liter 
concentration occurred three times during the study period. 
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Figure 464. Graph of Calcium to Total Hardness Ratio Versus Time For The 
Dardanelle Site 1987-1989. 
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Figure 465. Graph of Carbonate/Noncarbonate Hardness Versus Time For The 
Dardanelle Site 1987-1989. 
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Figure 466. Graph of Iron Versus Time For The Dardanelle Site 1987-1989. 
The data are shown in Figure 467. The concentrations shown 
in the graph do reflect the minimum detection limit for most 
of the samples. 
Manganese. The average and median manganese concentrations 
at the Dardanelle site were 0.07 mg/Land 0.06 mg/L, respec-
tively. The concentrations ranged from near zero to 0.35 
mg/Las shown in Figure 468. Two noticeable peaks in the 
manganese concentrations occurred during the two year 
period. These were in the samples collected on June 28, 
1988 and June 15, 1989. The maximum concentration measured 
was 0.35 mg/Lon June 28th, 1988. The second largest con-
centration was 0.18 mg/Lin the June 15th, 1989 sample. 
Mercury. The mercury concentrations were all below the 
detection limits of the test procedure used. 
Nickel. The nickel concentrations are portrayed graphically 
in Figure 469. As shown by the figure, nickel was present 
in more than fifty percent of the samples. The average con-
centration was 0.05 mg/L with the concentrations ranging 
from near zero to 0.24 mg/L. The median nickel concentra-
tion was 0.03 mg/L. 
Phenol. The phenol data are shown in Figure 470. The 
maximum phenol concentration was 43.5 micrograms per liter. 
Potassium. The potassium data are shown graphically in 
Figure 471. The average and median potassium concentrations 
were 2.7 and 2.9 mg/L, respectively. The minimum and maxi-
mum concentrations were 0.1 and 5.1 mg/L, respectively. 
Sodium. The sodium concentrations varied during the 
sampling period ranging from 17 to 155 mg/L. The average 
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Figure 467. Graph of Lead Versus Time For The Dardanelle Site 1987-1989. 
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Figure 468. Graph of Manganese Versus Time For The Dardanelle Site 
1987-1989. 
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Figure 469. Graph of Nickel Versus Time For The Dardanelle Site 1987-1989. 
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Figure 470. Graph of Phenol Versus Time For The Dardanelle Site 1987-1989. 
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Figure 471. Graph of Potassium Versus Time For The Dardanelle Site 
1987-1989. 
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concentration was 130 mg/L. The median concentration was 76 
mg/L. Figure 472 shows the sodium concentrations plotted as 
a function of time. 
Sodium Adsorption Ratio. The average sodium adsorption 
ratio value was 2.7. The values ranged from 0.9 to 5.3. 
The median sodium adsorption ratio was 3.51. The larger 
sodium adsorption ratio values both occurred in July, 1989. 
The sodium adsorption ratio for 32 of the samples was less 
than 3.00. The data are shown in Figure 473. 
Sulfate. The sulfate concentrations are shown in Figure 474 
as a function of time. The average concentration was 87 
mg/L. The range was from 14 to 148 mg/L with a median con-
centration of 95 mg/L. 
Suspended Solids. The suspended solids concentrations were 
relatively low which would be expected since the sample site 
was downstream from Lake Dardanelle. The suspended solids 
values are shown in Figure 475. The average and median con-
centrations were 20 and 17 mg/L, respectively. The values 
ranged from 1 to 64 mg/L. 
Total Dissolved Solids. The total dissolved solids concen-
trations ranged from 105 to 760 mg/L. The average total 
dissolved solids concentration was 385 mg/L. The median 
concentration was 378 mg/L. These data are shown in Figure 
476. Figure 477 shows both conductivity and total dissolved 
solids plotted as a function of time. 
Total Solids. Figure 478 shows the total solids data as a 
function of time. The total solids concentrations averaged 
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Figure 472. Graph of Sodium Versus Time For The Dardanelle Site 1987-1989. 
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Figure 473. Graph of Sodium Absorption Ratio Versus Time For The Darda-
nelle Site 1987-1989. 
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Figure 474. Graph of Sulfate Versus Time For The Dardanelle Site 
1987-1989. 
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Figure 475. Graph of Suspended Solids Versus Time For The Dardanelle Site 
1987-1989. 
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Figure 476. Graph of Total Dissolved Solids Versus Time For The Dardanelle 
Site 1987-1989. 
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Figure 477. Graph of Total Dissolved Solids And Conductivity Versus Time 
For The Dardanelle Site 1987-1989. 
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Figure 478. Graph of Total Solids Versus Time For The Dardanelle Site 
1987-1989. 
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406 mg/L with a median concentration of 395 mg/L. The mini-
mum and maximum concentrations were 140 and 760 mg/L, 
respectively. 
Turbidity. The turbidity values were relatively small for a 
large flowing watercourse. The average and median turbidity 
values were 23 and 15 mg/L, respectively. turbidity units. 
The turbidity values ranged from 2 to 76 units. These data 
are shown graphically in Figure 479. 
Zinc. Two noticeable peaks in the zinc concentrations were 
evident in the Dardanelle samples. These were in the 
samples collected on August 27, 1987 and on July 12, 1988. 
The concentrations were 0.32 and 0.35 mg/L, respectively. 
The average concentration was 0.05 mg/L. The range was from 
near zero to 0.35 mg/L with a median concentration of 0.02 
mg/L. Nearly one-half of the samples contained zinc in con-
centrations less than the detectable limit of the test 
procedure used. The data are shown in Figure 480. 
Sum Of The Cations. Figure 481 shows the mathematical sum 
of the major cations in the samples collected at the Darda-
nelle site. As indicated by the figure, the predominate 
cations were calcium, magnesium and sodium. 
Little Rock. 
Sample collection at the Little Rock site was initiated 
on June 2nd, 1988 and continued through July, 1989. The 
samples were collected by boat at Mile Marker 133 near Mau-
melle. 
Barium. The barium concentrations were all below the 
detection limit of 0.5 micrograms per liter. 
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Figure 480. Graph of Zinc Versus Time For The Dardanelle Site 1987-1989. 
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Figure 481. Graph of Sum of The Cations Versus Time For The Dardanelle 
Site 1987-1989. 
Five-Day Biochemical oxygen Demand. The five-day biochemi-
cal oxygen demand concentrations are shown in Figure 482. 
The average and median concentrations were 3.0 and 3.3 mg/L, 
respectively. The minimum and maximum concentrations were 
2.0 and 5.0 mg/L, respectively. 
Cadmium. The detection limit used for cadmium was 0.01 
mg/L. The concentrations of cadmium in the samples at the 
Little Rock site were all equal to or less than 0.01 mg/L. 
Chemical Oxygen Demand. The average chemical oxygen demand 
concentration in the samples collected at the Little Rock 
site was 12 mg/L with a range from 2 to 70 mg/L. These data 
are shown graphically in Figure 483. The median concentra-
tion was 10.8 mg/L. 
Chloride. The average chloride concentration at this site 
was 128 mg/L with a range from 35 to 230 mg/L. These data 
are shown in Figure 484. As shown by the figure, the chlo-
ride concentrations did vary with the larger concentrations 
generally occurring in the fall months and the smaller con-
centrations occurring in the winter months. The average 
chloride concentration at this site was virtually the same 
as for the Dardanelle site and only 4 mg/L less than the 
average for the Van Buren site. The median concentration 
was 120 mg/L. 
Coliform. Figure 485 shows the number of coliform organisms 
per 100 mL of sample. The number ranged from zero to 310 
coliforms per 100 mL. The median and average number of col-
onies per 100 mL of sample were 30 and 50, respectively. 
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Conductivity. The average conductivity for the sampling 
period was 670 micromhos per centimeter. The median conduc-
tivity value was 680 micromhos per centimeter. Figure 486 
shows the conductivity data as a function of time. The min-
imum and maximum values were 180 and 1,200 micromhos per 
centimeter, respectively. 
Copper. The average copper concentration at this site was 
0.05 mg/L. The copper values ranged from near zero to 0.09 
mg/L. The median copper concentration was 0.03 mg/L. These 
data are shown in Figure 487. 
Hardness. Both calcium and total hardness varied consider-
ably during the sampling period. The smaller concentrations 
generally occurred in the winter and spring months with the 
larger concentrations occurring during the fall months. 
This was particularly true for magnesium as the larger con-
centrations occurred from September 20th until December 1st 
in 1988. The average concentrations were 105 and 170 mg/L 
for calcium and total hardness, respectively. Both the cal-
cium and total hardness concentrations are expressed as 
caco3 . The calcium hardness concentrations ranged from 51 
to 150 mg/L. The range for the total hardness concentra-
tions was from 91 to 270 mg/L. The median calcium and total 
hardness concentrations were 103 and 176 mg/L, respectively. 
These data are shown in Figure 488. 
An average of 59.9 percent of the total hardness was 
calcium. The calcium to total hardness ratio ranged from 
0.39 to 0.90. The ratio was generally smaller during the 
fall months and larger during the winter months. Figure 489 
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Figure 486. Graph of Conductivity Versus Time For The Little Rock Site 
1988-1989. 
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Figure 488. Graph of Hardness Versus Time For The Little Rock Site 
1988-1989. 
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Figure 489. Graph of Calcium to Total Hardness Ratio Versus Time For The 
Little Rock Site 1988-1989. 
shows the calcium to total hardness ratio graphically. The 
carbonate and non-carbonate hardness concentrations are 
shown in Figure 490. 
Iron. The iron concentrations varied considerably with time 
for the Little Rock site as shown in Figure 491. The maxi-
mum concentration measured was 1.11 mg/L. This occurred on 
January 11th, 1989. The average concentration was 0.20 mg/L 
with the smallest concentration measured being less than 
0.01 mg/L. The median concentration was 0.20 mg/L. 
Lead. The maximum lead concentration measured at the Little 
Rock site was 40 micrograms per liter. The lead concentra-
tions exceeded 20 micrograms per liter only twice during the 
sampling period. The data are shown graphically in Figure 
492. 
Manganese. The largest manganese concentration measured at 
the Little Rock sampling site was 0.11 mg/L. The average 
concentration was 0.05 mg/L with the smallest concentrations 
being below the detectable limits of the test procedure 
used. The data are shown in Figure 493. The median concen-
tration was 0.05 mg/L. 
Mercury. The mercury concentrations were all less than the 
detection limits of the test procedure used. 
Nickel. The average nickel concentration was 0.05 mg/L with 
the maximum concentration measured being 0.12 mg/L. Six of 
the thirty-one samples had nickel concentrations less than 
the detection limit of the test procedure used. The nickel 
concentrations are shown graphically in Figure 494. The 
median concentration was 0.04 mg/L. 
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Figure 494. Graph of Nickel Versus Time For The Little Rock Site 1988-1989. 
Phenol. The phenol data are shown in Figure 495. The 
maximum phenol concentration was 50 micrograms per liter. 
Potassium. Figure 496 shows the potassium data graphically. 
The average and median potassium concentrations were 2.0 and 
1.8 mg/L, respectively. The minimum and maximum concentra-
tions were o and 5.0 mg/L, respectively. 
Sodium. The sodium concentrations are shown in Figure 497. 
The average concentration was 73 mg/L with the range from 12 
to 140 mg/L. The median concentration was 76 mg/L. 
Sodium Adsorption Ratio. Figure 498 shows the calculated 
sodium adsorption ratio values. The values ranged from 0.7 
to 4.5 with an average of 2.6. The median sodium adsorption 
ratio was 3.67. 
Sulfate. The sulfate data are shown in Figure 499. As 
shown by the figure, there was some variation in the sulfate 
concentrations during the sampling period. The larger con-
centrations occurred in the fall months of 1988. The aver-
age sulfate concentration was 92 mg/L. The concentrations 
ranged from 48 to 150 mg/L. The median concentration was 89 
mg/L. 
Suspended Solids. The average suspended solids concentra-
tion was 21 mg/L. The concentrations ranged from 5 to 50 
mg/Las shown in Figure 500. The median concentration was 
15 mg/L. 
Total Dissolved Solids. The average total dissolved solids 
concentration at the Little Rock site was 330 mg/L with a 
range from 71 to 670 mg/L. The concentrations varied con-
siderably as a function of time as shown in Figure 501. The 
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Figure 501. Graph of Total Dissolved Solids Versus Time For The Little 
Rock Site 1988-1989. 
smaller concentrations generally occurred during the winter 
months and the larger concentrations during the fall months. 
The median concentration was 345 mg/L. 
Both total dissolved solids and conductivity are shown 
in Figure 502. As can be seen by the figure, the ratio of 
total dissolved solids to conductivity varied somewhat. 
Total Solids. Figure 503 shows the total solids data as a 
function of time. The total solids concentrations averaged 
350 mg/L. The minimum and maximum concentrations were 110 
and 680 mg/L, respectively. The median concentration was 
360 mg/L. 
Turbidity. The average turbidity value was 17 turbidity 
units. Turbidity varied from 1 to 64 turbidity units during 
the sampling period. The median turbidity value was 10 
units. Considerably more variation in the turbidity values 
was evident during the latter half of the sampling period 
than in the first half. The data are shown in Figure 504. 
Zinc. The zinc concentrations were somewhat surprising in 
that twice relatively large concentrations of zinc were 
found. The maximum concentration measured was 4.0 mg/Lon 
January 11th, 1989. A second large spike was measured in 
the sample collected on November 1st, 1988. The average 
concentration was 0.29 mg/L, but this value is somewhat mis-
leading because the zinc concentrations in only three 
samples were significant. The median concentration was 0.01 
mg/L. The zinc data are shown in Figure 505. 
Sum Of The Cations. Figure 506 shows the sum of the cations 
for the samples collected at the Little Rock site. As shown 
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Figure 506. Graph of Sum of The Cations Versus Time For The Little Rock 
Site 1988-1989. 
by the figure, the principal cations were calcium, magnesium 
and sodium. 
Pine Bluff 
Sample collection at the Pine Bluff site commenced in 
August, 1987 and continued through July, 1989. The samples 
were collected from the downstream side of the Highway 79 
bridge. 
Barium. The barium concentrations were all below the 
detection limit of 0.5 micrograms per liter. 
Five-Day Biochemical Oxygen Demand. The five-day biochemi-
cal oxygen demand concentrations are shown in Figure 507. 
The average concentration was 3.0. The median concentration 
was 3.0 mg/L. The minimum and maximum concentrations were 
2.0 and 6.0 mg/L, respectively. 
Cadmium. The detection limit used for cadmium was 0.01 
mg/L. Except for one sample, the concentrations of cadmium 
in the samples at the Little Rock site were all equal to or 
less than 0.01 mg/L. A cadmium concentration of 0.03 mg/L 
was detected in one sample. 
Chemical Oxygen Demand. The average chemical oxygen demand 
concentration in the samples collected at the Pine Bluff 
site was 10 mg/L with a range from nearly zero to 31 mg/L. 
These data are shown graphically in Figure 508. As shown by 
the figure, the chemical oxygen demand concentrations were 
relatively constant with only three measurements exceeding 
20 mg/L. The median concentration was 9.0 mg/L. 
Chloride. The average chloride concentration at this site 
was 107 mg/L with a range from 28 to 225 mg/L. These data 
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Figure 508. Graph of Chemical Oxygen Demand Versus Time For The Pine Bluff 
Site 1987-1989. 
are shown in Figure 509. The average chloride concentration 
at this site was about 21 mg/L less than the average concen-
trations for the Little Rock and Dardanelle sampling sites. 
The median concentration was 109 mg/L. 
Coliform. Figure 510 shows the number of coliform organisms 
per 100 mL of sample for the Pine Bluff sampling site. The 
number of organisms ranged from zero, or near zero, to 410 
coliforms per 100 mL. Of particular note was the fluctua-
tion in the number of organisms observed during the winter 
and early spring months of 1989. The number of organisms 
were relatively constant prior to and following this period. 
The median concentration was 40 mg/L. 
Conductivity. The average conductivity for the two year 
sampling period was 637 micromhos per centimeter. The 
median conductivity value was 620 micromhos per centimeter. 
Figure 511 shows the conductivity data as a function of 
time. The minimum and maximum values were 170 and 1,200 
respectively. 
Copper. The average copper concentration at the Pine Bluff 
sampling site was 0.07 mg/L. The copper values ranged from 
less than 0.01 to 0.22 mg/L. These data are shown in Figure 
512. The median copper concentration was 0.06 mg/L. 
Hardness. Both calcium and total hardness varied with time. 
The smaller concentrations generally occurred in the winter 
and spring months with the larger concentrations during the 
fall months. The average concentrations were 103 and 162 
mg/L for calcium and total hardness, respectively. Both the 
calcium and total hardness concentrations are expressed as 
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Figure 512. Graph of Copper Versus Time For The Pine Bluff Site 1987-1989. 
CaC03. The calcium hardness concentrations ranged from 42 
to 156 mg/L. The range for the total hardness concentra-
tions was from 75 to 270 mg/L. The median calcium and total 
hardness concentrations were 109 and 154 mg/L, respectively. 
These data are shown in Figure 513. 
The average calcium to total hardness ratio was 0.64. 
The ratio ranged from 0.40 to 0.84 and was generally smaller 
during the fall months and larger during the winter months. 
Figure 514 shows the calcium to total hardness ratio graphi-
cally. The carbonate and non-carbonate hardness concentra-
tions are shown in Figure 515. 
Iron. The iron concentrations varied considerably with time 
for the Pine Bluff site as shown in Figure 516. The average 
concentration was 0.37 mg/L. The iron concentrations ranged 
from less than 0.01 to 1.66 mg/L. The median concentration 
was 0.34 mg/L. 
Lead. The maximum lead concentration measured at the Pine 
Bluff site was 40 micrograms per liter. The lead concentra-
tions exceeded 20 micrograms per liter only twice during the 
sampling period. The data are shown graphically in Figure 
517. 
Manganese. The largest manganese concentration measured at 
the Pine Bluff sampling site was 0.12 mg/L. The average 
concentration was 0.06 mg/L with the smallest concentrations 
being below the detectable limits of the test procedure 
used. The median concentration was 0.05 mg/L. The data are 
shown in Figure 518. 
- 568 -
C"') 
0 
0 
ro 
0 
a, 
ro 
..J 
I '-.._ 
O') 
V, E 0-, 
I.Cl 
a, 
a, 
Q) 
C: 
1J .... 
ro 
J: 
300 
280 -
CZZl Calcium Hardness 
' 
260 - cs::si Total Hardness 
240 -
220 -
200 -
~ 
180 -
160 
~ ~ 
-
V 1, ~ ' ~ 
140 - ~ ~ ~ ~ 
V V 7, ~ ~ 
120 -
V ~ ~ ~ ~ ~ ~ ~ ~ 
100 
/ j ~ V V ~ I'- V V ~ V ~ ~ /~ 
-
~ / J' ~ ' V V ' ' ' ~ ~ ' 
80 - ' I'- ~ ' ~ ' 
~ V 7 
60 - ~ / ~ 
I'- I'- ~ ~ ~ V ~ V V ' V ~ V /~ 7"\ /~ / ~ 40 -
V V v ' ' V ' 
20 _v f' ' v ~ ~ /~ ~ ~ 
I'-/~ ~ ~ I'- V ~ v, ~ ~ ' V V ' V ' V ' 
0 
Aug 87 Nov 87 Feb 88 May 88 Aug 88 Nov 88 Feb 89 May 89 Jul 89 
Figure 513. Graph of Hardness Versus Time For The Pine Bluff Site 
1987-1989. 
-C 
Q) 
I 0 ... 
lJ1 Q) 
" a. 0 
100 
90 -
80 -
70 -
60 -
50 -
40 -
30 -
20 -
10 -
0 
Sep 87 Nov 87 Feb 88 May 88 Aug 88 Nov 88 Feb 89 May 89 Jul 89 
Figure 514. Graph of Calcium to Total Hardness Ratio Versus Time For The 
Pine Bluff Site 1987-1989. 
C') 
0 
() 
ro 
() 
0) 
-.!'5! 
-I 
I " 
V, 0) 
-....J E ,_. 
0) 
0) 
Q) 
C 
"'ti ... 
ro 
J: 
300 
280 
260 
240 
220 -
200 
180 
160 
140 
120 
100 -
80 
60 
40 
20 
0 
Aug 87 Nov 87 Feb 88 
[__72] Carbonate 
l::._~-~~J Non-Carbonate 
May 88 Aug 88 Nov 88 Feb 89 May 89 Jul 89 
Figure 515. Graph of Carbonate/Noncarbonate Hardness Versus Time For The 
Pine Bluff Site 1987-1989. 
2 
1.9 --
1.8 -
1.7 -
1.6 -
1.5 -
1.4 -
1.3 -
1.2 -
...J 
"' 1.1 -C') E -
V, C: 0.9 --.J 0 
N _: 
-
0.8 -
0.7 -
0.6 -
0.5 -
0.4 -
0.3 -
0.2 
0.1 
0 
-
111,,,~ ... h - 1111 I 
Aug 87 Nov 87 Feb 88 May 88 Aug 88 Nov 88 Feb 89 May 89 Jul 89 
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Figure 517. Graph of Lead Versus Time For The Pine Bluff Site 1987-1989. 
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Figure 518. Graph of Manganese Versus Time For The Pine Bluff Site 
1987-1989. 
Mercury. The mercury concentrations were all below the 
detection limits of the test procedure used. 
Nickel. Considerable variation in the nickel concentrations 
in the river water was apparent, particularly during the 
first few months of the sampling period. The average nickel 
concentration was 0.06 mg/L with the maximum concentration 
measured being 0.24 mg/L. On four occasions the nickel con-
centrations in the samples were below the detectable limits 
of the test procedure used. The data are shown in Figure 
519. The median concentration was 0.04 mg/L. 
Phenol. The phenol data are shown in Figure 520. The 
maximum phenol concentration was 52 micrograms per liter. 
Potassium. Figure 521 shows the potassium data graphically. 
The average and median potassium concentrations were 2.0 and 
2.6 mg/L, respectively. The minimum and maximum concentra-
tions were O and 5.0 mg/L, respectively. 
Sodium. Data for sodium are shown in Figure 522. The 
average concentration was 67 mg/L with the range from 12 to 
148 mg/L. The median concentration was 68 mg/L. 
Sodium Adsorption Ratio. Figure 523 shows the calculated 
sodium adsorption ratio values as a function of time. As 
can be seen from the figure, the sodium adsorption ratio 
values varied considerably during the sampling period. The 
values ranged from 0.75 to 5.0 with an average of 2.0. The 
smaller sodium adsorption ratio values generally occurred 
during the winter months and the larger values during the 
fall months. The median sodium adsorption ratio value was 
2.12. 
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Figure 521. Graph of Potassium Versus Time For The Pine Bluff Site 
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Figure 522. Graph of Sodium Versus Time For The Pine Bluff site 1987-1989. 
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Figure 523. Graph of Sodium Absorption Ratio Versus Time For The Pine 
Bluff Site 1987-1989. 
Sulfate. The sulfate data are shown in Figure 524. As 
shown by the figure, there was some variation in the sulfate 
concentrations during the sampling period, but less than for 
chloride. The larger concentrations occurred in the fall 
months of 1988 and the smaller concentrations during the 
winter and early spring months. The average sulfate concen-
tration was 77 mg/L. The concentrations ranged from 11 to 
156 mg/L. The median concentration was 79 mg/L. 
Suspended Solids. The average suspended solids concentra-
tion was 27 mg/L. The suspended solid concentrations ranged 
from 3 to 94 mg/Lin the samples collected during the samp-
ling period. The median concentration was 22 mg/L. Figure 
525 provides a graphical illustration of the suspended sol-
ids data. 
Total Dissolved Solids. The average total dissolved solids 
concentration at the Pine Bluff site was 320 mg/L with a 
range from 100 to 710 mg/L. The concentrations varied con-
siderably as a function of time as shown in Figure 526. The 
smaller concentrations generally occurred during the winter 
months and the larger concentrations during the fall months. 
Both conductivity and total dissolved solids are shown in 
Figure 527. 
Total Solids. Figure 528 shows the total solids data as a 
function of time. The total solids concentrations averaged 
350 mg/L. The total solids concentrations ranged from 100 
to 710 mg/L. 
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Figure 524. Graph of Sulfate Versus Time For The Pine Bluff Site 
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Figure 525. Graph of Suspended Solids Versus Time For The Pine Bluff Site 
1987-1989. 
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Figure 526. Graph of Total Dissolved Solids Versus Time For The Pine Bluff 
Site 1987-1989. 
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Figure 528. Graph of Total Solids Versus Time For The Pine Bluff Site 
1987-1989. 
Turbidity. The average turbidity value was 25 turbidity 
units. Turbidity varied from 2 to 100 turbidity units dur-
ing the sampling period. The median value was 16 turbidity 
units. The turbidity values generally varied more during 
the first part of the sampling period than in the latter 
part. The data are shown in Figure 529. 
Zinc. The average concentration of zinc measured in the 
Pine Bluff samples was 0.07 mg/L, but this figure is some-
what misleading because the zinc concentrations in three 
samples raised the average considerably. The zinc concen-
trations exceed 0.3 mg/Lon three occasions and exceeded 
0.02 mg/Lon only four occasions. The data are shown in 
Figure 530. 
Sum Of The Cations. Figure 531 shows the four principal 
cations in the water samples collected at the Pine Bluff 
site. As shown by the figure, the predominate cations were 
calcium, magnesium and sodium. 
Lee Creek 
The actual sampling location for the Lee Creek samples 
was the first railroad bridge upstream from the confluence 
of Lee Creek with the Arkansas River. The site is about 
one-quarter mile upstream from the mouth of Lee Creek. 
samples at the Lee Creek site were collected from August 
10th, 1988 through July, 1989. 
Barium. The barium concentrations were all below the 
detection limit of 0.5 micrograms per liter. 
Five-Day Biochemical Oxygen Demand. The five-day biochemi-
cal oxygen demand concentrations are shown in Figure 532. 
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Figure 530. Graph of Zinc Versus Time For The Pine Bluff Site 1987-1989. 
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Figure 531. Graph of Sum of The Cations Versus Time For The Pine Bluff 
Site 1987-1989. 
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Figure 532. Graph of Biochemical Oxygen Demand Versus Time For The Lee 
Creek Site 1988-1989. 
The median concentration was 2.2 mg/L. The average concen-
tration was 2.6 mg/L. The minimum and maximum concentra-
tions were 2.0 and 5.3 mg/L, respectively. 
Cadmium. The detection limit used for cadmium was 0.01 
mg/L. The cadmium concentrations were all less than the 
detection limit of the test procedure used. 
Chemical Oxygen Demand. The chemical oxygen demand concen-
trations in the samples collected from the Lee Creek site 
are shown in Figure 533. The average chemical oxygen demand 
concentration was 11 mg/L with the range from less than 1 to 
43 mg/L. The median concentration was 9.0 mg/L. The larg-
est chemical oxygen demand concentration measured was in the 
first sample collected. The chemical oxygen demand concen-
trations in the remaining samples were relatively constant. 
Chloride. The average chloride concentration at this 
sampling site was 112 mg/L. The concentrations ranged from 
7 to 265 mg/Las shown in Figure 534. The median concentra-
tion was 109 mg/L. The chloride concentrations were rela-
tively large during the late summer and fall months of 1988 
and were relatively small during the winter, spring and 
early summer months of 1989. Increases in the chloride con-
centrations were observed during the late summer months of 
1989. 
Coliform. Figure 535 shows the number of coliform organisms 
per 100 mL of sample for the Lee Creek site. The average 
number of organisms was 82. The range was from zero to 370 
organisms per 100 mL. The median concentration was 50 
organisms per 100 mL. 
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Figure 533. Graph of Chemical Oxygen Demand Versus Time For The Lee Creek 
Site 1988-1989. 
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Figure 534. Graph of Chloride Versus Time For The Lee Creek Site 
1988-1989. 
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Figure 535. Graph of Coliform Versus Time For The Lee Creek Site 
1988-1989. 
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Conductivity. The average conductivity for the sampling 
period was 616 micromhos per centimeter. The median conduc-
tivity value was 380 micromhos per centimeter. Figure 536 
shows the conductivity data as a function of time. The min-
imum and maximum values were 100 and 1,370, respectively. 
Copper. The average copper concentration was 0.05 mg/L. 
The copper values ranged from less than 0.01 to 0.10 mg/L. 
These data are shown in Figure 537. The median copper con-
centration was 0.04 mg/L. The copper concentrations were 
relatively consistent throughout the sampling period. 
Hardness. Figure 538 provides a graphical illustration of 
the calcium hardness and total hardness as a function of 
time for the Lee Creek site. As shown by the figure, the 
hardness is predominantly calcium. The average total hard-
ness concentration was 155 mg/L with a range from 41 to 255 
mg/L. The median total hardness concentration was 160 mg/L. 
The calcium hardness ranged from 17 to 165 mg/L with an 
average concentration of 94 mg/L. The median concentration 
was 104 mg/L. 
The calcium to total hardness ratio varied with the 
total hardness averaging 58.2 percent calcium and 41.8 per-
cent magnesium. The ratio varied from 0.36 to 0.79 as shown 
in Figure 539. The carbonate and noncarbonate concentra-
tions are shown in Figure 540. 
Iron. Data for iron are shown in Figure 541. The average 
concentration was 0.19 mg/L with a range from 0.03 to 0.41 
mg/L. The median concentration was 0.19 mg/L. Considerable 
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Figure 537. Graph of Copper Versus Time For The Lee Creek Site 1988-1989. 
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Figure 538. Graph of Hardness Versus Time For The Lee Creek Site 
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Lee Creek Site 1988-1989. 
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Figure 541. Graph of Iron Versus Time For The Lee Creek Site 1988-1989. 
variation in the iron concentrations with time at this site 
was evident. 
Lead. The maximum lead concentration measured in the 
samples collected at the Lee Creek site was 30 micrograms 
per liter. Generally, the lead concentrations were below 
the detection limits of the test procedure used. The lead 
concentrations are shown in Figure 542. 
Manganese. The average manganese concentration at the 
Dardanelle site was 0.06 mg/L. The concentrations ranged 
from 0.01 to 0.12 mg/Las shown in Figure 543. The median 
concentration was 0.06 mg/L. The manganese concentrations 
were relatively consistent throughout the sampling period. 
However, there appeared to be a trend of decreasing concen-
trations during the winter and spring months of 1989. 
Nickel. The nickel concentrations are portrayed graphically 
in Figure 544. The average concentration was 0.05 mg/L with 
the concentrations ranging from less than the detection 
limit to 0.13 mg/L. The median concentration was 0.05 mg/L. 
Phenol. The phenol data are shown in Figure 545. The 
maximum phenol concentration was 36 micrograms per liter. 
Potassium. Figure 546 shows the potassium data graphically. 
The average and median potassium concentrations were 1.7 and 
0.9 mg/L, respectively. The minimum and maximum concentra-
tions were 0.5 and 2.3 mg/L, respectively. 
Sodium. Sodium varied considerably during the sampling 
period ranging from 1 to 175 mg/L. The average concentra-
tion was 70 mg/L. The data are shown in Figure 547. The 
median concentration was 29 mg/L. 
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Figure 542. Graph of Lead Versus Time For The Lee Creek Site 1988-1989. 
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Figure 544. Graph of Nickel Versus Time For The Lee Creek Site 1988-1989. 
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Figure 545. Graph of Phenol Versus Time For The Lee Creek Site 1988-1989. 
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Figure 546. Graph of Potassium Versus Time For The Lee Creek Site 
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Figure 547. Graph of Sodium Versus Time For The Lee Creek Site 1988-1989. 
Sodium Adsorption Ratio. The average sodium adsorption 
ratio value was 2.13. The values ranged from 0.05 to 4.82. 
The median sodium adsorption ratio value was 4.23. The 
larger sodium adsorption ratio values occurred during the 
summer and fall months and the smaller values during the 
winter and spring months. The sodium adsorption ratio val-
ues for about one-third of the samples was less than 1.1. 
The data are shown in Figure 548. 
Sulfate. The sulfate concentrations are shown in Figure 549 
as a function of time. The average concentration was 86 
mg/L. The range was from 8 to 155 mg/L. The median concen-
tration was 42 mg/L. 
suspended Solids. The suspended solids concentrations were 
relatively low. The average concentration was 17 mg/L. The 
values ranged from 7 to 24 mg/L. The median concentration 
was 17 mg/L. The data are shown in Figure 550. 
Total Dissolved Solids. The total dissolved solids concen-
trations varied considerably during the sampling period 
ranging from 15 to 740 mg/L. The average total dissolved 
solids concentration was 325 mg/L. These data are shown in 
Figure 551. Both conductivity and total dissolved solids 
are plotted on the same graph in Figure 552. 
Total Solids. Figure 553 shows the total solids data as a 
function of time for the Lee Creek sampling site. The total 
solids concentrations averaged 341 mg/L. The total solids 
concentrations ranged from 22 to 750 mg/L. The median con-
centration was 270 mg/L. 
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Figure 548. Graph of Sodium Absorption Ratio Versus Time For The Lee Creek 
Site 1988-1989. 
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Figure 549. Graph of Sulfate Versus Time For The Lee Creek Site 
1988-1989. 
I - -I 
Jul89 
100 
90 
80 
70 
..J 
" C) E 60 
a; 
:2 
0 
50 I V, 
(j\ "'CJ 
...... G) 
w "'CJ 
C 40 G) 
0. 
0) 
::::, 
"' 30 
20 
10 
0 
-
-
-
-
-
-
-
-
-
- - ,-- I -I I I 
Aug88 Oct 88 Dec 88 Feb 89 Apr 89 Jun 89 Jul89 
Figure 550. Graph of Suspended Solids Versus Time For The Lee Creek Site 
1988-1989. 
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Figure 551. Graph of Total Dissolved Solids Versus Time For The Lee Creek 
Site 1988-1989. 
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Figure 553. Graph of Total Solids Versus Time For The Lee Creek Site 
1988-1989. 
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Turbidity. The turbidity values were relatively small. The 
average turbidity was 13 turbidity units. The turbidity 
values ranged from 2 to 25 units. These data are shown 
graphically in Figure 554. 
Zinc. One noticeable spike in the zinc concentrations was 
evident in the Lee Creek samples. This occurred in the 
sample collected in early December, 1988. The maximum con-
centration was 0.46 mg/L. The average concentration was 
0.05 mg/L with concentrations ranging from less than the 
detection limit to 0.46 mg/L. The data are shown graphi-
cally in Figure 555. The median concentration was 0.05 
mg/L. 
Sum Of The Cations. Figure 556 shows the four principal 
cations in the water samples collected at the Lee Creek 
site. As shown by the figure, the predominate cations were 
calcium, magnesium and sodium. 
Synthetic And Volatile Organic Chemicals 
With respect to the organics parameters, the analytical 
procedures used were Methods 508, 524 and 525 or Methods 
608, 624 and 625 depending on the certification of the par-
ticular laboratory conducting the analyses. These methods 
yield data for pesticides, volatile organic chemicals and 
synthetic organic chemicals (semivolatile organic chemi-
cals). 
The pesticide and polychlorinated byphenyl compound par-
ameters and the detection limits, as reported by Daily Ana-
lytical Services, are listed in Table 1. Duplicate samples 
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1988-1989. 
used for quality assurance purposes were analyzed by both 
Daily Analytical Services and American Interplex. The 
detection limits for the samples analyzed by American Inter-
plex are listed in Table 2. 
Table 3 provides a list of the synthetic organic chemi-
cals (semivolatiles) for which analyses were conducted at 
the Van Buren site. The parameters and detection limits for 
the analyses conducted by American Interplex are included in 
Table 4. 
Table 5 includes a list of the volatile organic chemi-
cals and their detection limits as reported by Daily Analyt-
ical Services. Table 6 includes a similar list of parame-
ters and detection limits as reported by American Interplex. 
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Table 1 
List Of Pesticide/PCB Parameters 
Daily Analytical Services, Inc. 
(micrograms per liter) 
Compound 
alpha-BHC 
beta-BHC 
delta-BHC 
ganuna-BHC (Lindane) 
Heptachlor 
Aldrin 
Heptachlor epoxide 
Endosulfan I 
Dieldrin 
4,4'-DDE 
Endrin 
Endosulfan II 
4,4'-DDD 
Endosulfan sulfate 
4,4'-DDT 
Endrin aldehyde 
Methoxychlor 
alpha-Chlordane 
gamma-Chlordane 
Toxaphene 
Arochlor-1016 
Arochlor-1221 
Arochlor-1232 
Arochlor-1242 
Arochlor-1248 
Arochlor-1254 
Arochlor-1260 
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Detection 
Limit 
<0.05 
<0.05 
<0.05 
<0.05 
<0.05 
<0.05 
<0.05 
<0.05 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.50 
<0.50 
<0.50 
<0.50 
<l.00 
<0.50 
<0.50 
<0.50 
<0.50 
<l.00 
<l.00 
Table 2 
List Parameters (Method 608) 
American Interplex 
(micrograms per liter) 
Compound 
Aldrin 
a-BHC 
B-BHC 
d-BHC 
y-BHC 
Chlordane 
4,4 1 -DDD 
4,4 1 -DDE 
4,4 1 -DDR 
Dieldrin 
Endosulfan I 
Endosulfan II 
Endosulfan sulfate 
Endrin 
Endrin aldehyde 
Heptachlor 
Heptachlor epoxide 
Toxaphene 
PCB-1016 
PCB-1221 
PCB-1232 
PCB-1242 
PCB-1248 
PCB-1254 
PCB-1260 
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Detection 
Limit 
<0.05 
<0.05 
<0.05 
<0.05 
<0.05 
<0.50 
<0.10 
<0.10 
<0.10 
<0.10 
<0.05 
<0.10 
<0.10 
<0.10 
<0.10 
<0.05 
<0.05 
<1.00 
<0.50 
<0.50 
<0.50 
<0.50 
<0.50 
<0.50 
<0.50 
Table 3 
List Of Semivolatile Organic Parameters 
Daily Analytical Services, Inc. 
(micrograms per liter) 
Compound 
n-Nitrosodimethylamine 
Phenol 
bis(2-Chloroethyl)ether 
2-Chlorophenol 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Detection 
Limit 
Benzyl alcohol 
1,2-Dichlorobenzene 
2-Methylphenol 
bis(2-Chloroisopropyl)ether 
4-Methylphenol 
n-Nitrosodipropylamine 
Hexachloroethane 
Nitrobenzene 
Isophorone 
2-Nitrophenol 
2,4-Dimethylphenol 
Benzoic acid 
bis(2-Chloroethoxy)methane 
2,4-Dichlorophenol 
1,2,4-Trichlorobenzene 
Napthalene 
4-Chloroaniline 
Hexachlorobutadiene 
4-Chloro-3-methylphenol 
2-Methylnaphthalene 
Hexchlorocyclopentadiene 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 
2-Chloronaphthalene 
2-Nitroaniline 
Dimethylphthalate 
Acenaphthylene 
2-6-Dinitrotoluene 
3-Nitroaniline 
Acenaphthene 
2,4-Dinitrophenol 
4-Nitrophenol 
Dibenzofuran 
2,4-Dinitrotoluene 
Diethylphthalate 
4-Chlorophenyl-phenylether 
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<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<50 
<10 
<50 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<50 
<10 
<50 
<10 
<10 
<10 
<50 
<10 
<50 
<50 
<10 
<10 
<50 
<10 
Table 3 (Cont'd) 
List Of Semivolatile organic Parameters 
Daily Analytical Services, Inc. 
(micrograms per liter) 
Compound 
Detection 
Limit 
Fluorene 
4-Nitroaniline 
4,6-Dinitro-2-methylphenol 
1,2-Diphenylhydrazine 
N-Nitrosodiphenylamine 
4-Bromophenyl-phenylether 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Di-n-butylphthalate 
Fluoranthene 
Pyrene 
Benzidine 
Butylbenzylphthalate 
3,3'-Dichlorobenzidine 
Benzo(a)anthracene 
Crysene 
Bis(2-Ethylhexyl)phthalate 
Di-n-octylphthalate 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Indeno(l,2,3-cd)pyrene 
Dibenz(a,h)anthracene 
Benzo(g,h,i)perylene 
- 625 -
<10 
<50 
<50 
<10 
<10 
<10 
<10 
<50 
<10 
<10 
<10 
<10 
<10 
<80 
<10 
<20 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
Table 4 
List Of Semivolatile organic Parameters 
American Interplex 
(micrograms per liter) 
Compound 
Detection 
Limit 
n-Nitrosodimethylamine 
Phenol 
Aniline 
bis(2-Chloroethyl)ether 
2-Chlorophenol 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Benzyl alcohol 
1,2-Dichlorobenzene 
2-Methylphenol 
bis(2-Chloroisopropyl)ether 
4-Methylphenol 
n-Nitrosodipropylamine 
Hexachloroethane 
Nitrobenzene 
Isophorone 
2-Nitrophenol 
2,4-Dimethylphenol 
Benzoic Acid 
bis(2-Chloroethoxy)Methane 
2,4-Dichlorophenol 
1,2,4-Trichlorobenzene 
Napthalene 
4-Chloroaniline 
Hexachlorobutadiene 
4-Chloro-3-Methylphenol 
2-Methylnaphthalene 
Hexchlorocyclopentadiene 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 
2-Chloronaphthalene 
2-Nitroaniline 
Dimethyl Phthalate 
Acenaphthylene 
3-Nitroaniline 
Acenaphthane 
2,4-Dinitrophenol 
4-Nitrophenol 
Dibenzofuran 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
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<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<50 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<50 
<10 
<50 
<10 
<10 
<50 
<10 
<50 
<50 
<10 
<10 
<10 
Table 4 (Cont'd) 
List Of Semivolatile Organic Parameters 
American Interplex 
(micrograms per liter) 
Compound 
Diethylphthalate 
Detection 
Limit 
' 4-Chlorophenyl-phenylether 
Fluorene 
4-Nitroaniline 
4,6-Dinitro-2-Methylphenol 
N-Nitrosodiphenylamine (1) 
4-Bromophenyl-phenylether 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Di-n-butylphthalate 
Fluoranthene 
Benzidine 
Pyrene 
Butylbenzylphthalate 
3,3'-Dichlorobenzidine 
Benzo(a)anthracene 
Bis(2-Ethylhexyl)phthalate 
Crysene 
Di-n-octyl Phthalate 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Indeno(l,2,3-cd)Pyrene 
Dibenz(a,h)Anthracene 
Benzo(g,h,i)perylene 
Alpha-BHC 
Beta-BHC 
Delta-BHC 
Gamma-BHC (Lindane) 
Heptachlor 
Aldrin 
Heptachlor epoxide 
Endosulfan I 
Dieldrin 
4,4 1 -DDE 
Endrin 
Endosulfan II 
4,4 1 -DDD 
Endrin aldehyde 
Endosulfan Sulfate 
- 627 -
<10 
<10 
<10 
<50 
<50 
<10 
<10 
<10 
<50 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<20 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<l 
<l 
<l 
<l 
<l 
<1 
<l 
<l 
<2 
<2 
<2 
<2 
<2 
<2 
<2 
Table 4 (Cont'd) 
List Of Semivolatile Organic Parameters 
American Interplex 
(micrograms per liter) 
Compound 
Detection 
Limit 
Endosulfan Sulfate 
4,4 1 -DDT 
Methoxychlor 
Endrin Ketone 
Chlordane 
Toxaphene 
Arochlor-1016 
Arochlor-1221 
Arochlor-1232 
Arochlor-1242 
Arochlor-1248 
Arochlor-1254 
Arochlor-1260 
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<2 
<2 
<10 
<2 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
Table 5 
List Of Volatile Organic Parameters 
Daily Analytical Services, Inc. 
(micrograms per liter) 
Compound 
Chloromethane 
Detection 
Limit 
Vinyl Chloride 
Bromomethane 
Chloromethane 
Trichlorofluoromethane 
Acrolein 
1,1-Dichloroethene 
Acetone 
Carbon Disulfide 
Methylene Chloride 
trans-1,2-Dichloroethane 
Acrylonitrile 
1,1-Dichloroethane 
Vinyl Acetate 
2-Butanone (MEK) 
cis-1,2-Dichloroethene 
Chloroform 
1,1,1-Trichloroethane 
Carbon Tetrachloride 
Benzene 
1,2-Dichloroethane 
Trichloroethene 
1,2-Dichloropropane 
Bromodichloromethane 
4-Methyl-2-Pentanone (MIBK) 
cis-1,3-Dichloropropene 
Toluene 
trans-1,3-Dichloropropene 
1,1,2-Trichloroethane 
2-Hexanone (MBK) 
Tetrachloroethene 
Dibromochloromethane 
Chlorobenzene 
Ethylbenzene 
1,1,1,2-Tetrachloroethane 
Total Xylenes 
Styrene 
Bromoform 
1,1,2,2-Tetrachloroethane 
1,3-Dichlorobenzene 
1,4-Dirchlorobenzene 
1,2-Dichlorobenzene 
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<10 
<10 
<10 
<10 
<5 
<50 
<5 
<10 
<5 
<5 
<5 
<SO 
<5 
<10 
<10 
<10 
<S 
<5 
<5 
<5 
<S 
<S 
<5 
<S 
<10 
<5 
<5 
<5 
<5 
<10 
<5 
<5 
<5 
<S 
<5 
<15 
<5 
<5 
<5 
<S 
<5 
<5 
Table 6 
List Of Volatile Organic Parameters 
American Interplex 
(micrograms per liter) 
Detection 
Compound 
Chloromethane 
Bromomethane 
Vinyl Chloride 
Cloroethane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
1,1-Dichloroethene 
1,1-Dichloroethane 
Trans-1,2-Dichloroethene 
Chloroform 
1,2-Dichloroethane 
2-Butanone 
1,1,1-Trichloroethane 
carbon Tetrachloride 
Vinyl Acetate 
Bromodichloromethane 
1,1,2,2-Tetrachloroethane 
1,2-Dichloropropane 
Trans-1,2-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 
cis-1,3-Dichloropropene 
2-Chloroethylvinylether 
Bromoform 
2-Hexanone 
4-Methyl-2-Pentanone 
Tetrachloroethene 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
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Limit 
<20 
<20 
<20 
<20 
<10 
<20 
<10 
<10 
<10 
<10 
<10 
<10 
<20 
<10 
<10 
<20 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<20 
<20 
<10 
<10 
<10 
<10 
<10 
Of about 21,170 organic compound values reported by the 
private laboratories, only five compounds with concentra-
tions equalling or exceeding the detection limits of the 
test procedure used. Maximum contaminant levels have not 
been established for drinking water for any of the four com-
pounds which were present in concentrations exceeding the 
detection limit of the test procedure used. 
These were as follows: 
Date 
Jan 89 
Feb 89 
Feb 89 
Feb 89 
Feb 89 
Compound Concentration Site 
(micrograms/liter) 
Methylene chloride 5 LC 
Acetone 3 5 LR 
bis(2-ethyl-hexyl)phthalate 17 LR 
bis(2-ethyl-hexyl)phthalate 10 D 
Di-n-butylphthalate 14 LR 
* LR - Little Rock 
D - Dardanelle 
LC - Lee Creek 
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